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(54) MAGNETIC TAPE 

(57)Abstracc: 

PROBLEM TO BE SOLVED: To provide a magnetic tape 
capable of performing servo tracking without reducing the 
area of data area. 

SOLUTION: A recessed part 10 having a prescribed shape 
which can optically bring about a contrast is formed on the 
surface of a back coating layer 5, and servo tracking of a data 
track of a magnetic layer is performed by optical information 
from the recessed part 10. In this magnetic tape, the recessed 
part 10 has 0.05 to 1 jim depth and 0.25 to 30 ^im width, and 
the back coating layer 5 has 4 to 20 nm arithmetic mean 
roughness Ra. 
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[»#5 1 ] £ #K<n-1y<Dm±\ztttitm&1&rt e> 

ttDflWW:, *OWS* J 0. 0 5-Um*eiofidiO. 

Hf Ra#4-20n 5;i +-5 

[»#>I2] ±E0fl«SO*#*rtJH«l«©***j8K 
StfO. 2 5Mm£n r Tfc*B**lE*W««f l - 

[M**4 ] iEBtM^-^i^rflKift 5 TSBR 
b 4 l Xtt 2 E*<D««7 i -7 p e 

r * h 9 "y # ^ ^A«l¥teix« RftK 1 - 4 (Df5TiX7i> 

6 ] ±EDD«dx u-if-*ani-c»as *ir 

1 - 5 <^Wi;WCE«<D««t-7 p 0 
[8»#>S 7 ] ±&$;t$ftk ±EatttB i eoffl fc-B« 

ItilC^ttfiO. 0 5-0. 2Mm<D«M*fcL<tttt 

31 1 - 6 ©WiMcEfcOSWi^-^. 
[0 0 0 1] 

[»W©«1-S»IHMH *»Wtt. 

y^tW+SBfc^-T'teBU 3EKi»U<tt««E» 
EE fcE»«0>Bfc3ft¥tt*-- # t*-f 

[0 0 0 2j 

l«^tt»At«W#<l»LJ:5t1-«IIMI] ifi¥ % 

"CfcS««^-:/K# LT *»itfcG>B*6Sfl5 * o T # 
fc. *£*{b<o^Si:LTW:. E»«S£fS}±;*i*:*;fr 
&£7-7^£&<1-*;frjfc£as;fca e 
[0003] *5JSfS-ctt:-, 

*:**fttB5fc«>^tt 

*|6]±£-fr3#«fetcBLTtt, ^- Kx>< K7-T 7' 



<DE«**lc# U-Cfllftx-'/OEfteattlSt ^ <t ^ 

B*««tt(E^fc<0-C*>a. if — :>*-r>*at<n«Eft 
f-^BMtoift^lStt, h7y*8*dM6i^fc 

y * /u* * * v*5S;o«ft ^ - 7f*i>- — ' v * 

"CHAT F (Automatic Track Finding ) &fl*tf*lS1J- 

[00 0 4] y^O^^-^tCio^-C 
t K7y^#&£rSj±£i*:5*:tf><0^&£ LTU— tfh 

#30 -*\ B*E»Blc*M<0*— sKh7y^*rlB:*t5 
»^¥7-8 2 6 2 6»^*C*3^rWtatftE»B 

7 y ^«r*^*4ltntf%e>«V\ r^J; Vic**©*' 

-^h7y^mtt, BfcEfcB^-^yr* 

^5HB#*>*. #|C^?7-8 2 6 2 6f^f 

tpmm (^yVmm) £*±£ V^ofciU h 7 y ^#5 
*lc4S**<DB*#*L<*S. 

[0005] 8oT, *%wv>3mt, f^xyr(0 

^ 4 < # h 7 y 
ifll^7-7'^^i-a^i:(c^-5 0 ^^<D@ 

[0 0 0 6] 

7y^«r**1-*rticj:0, a^^x-^i y rco 
ffi»*r«* :ift< # h 7 y 

tcBLr«*«)BBWtC«rtis«B-Lfc. ^r-cM 

FB^*B***r#SottBti-5CifcJ:or, /<y 

^ - h»kif-7jf h 77 ^ w i: ic#v^ C 



to o o 7] *»wti±e*paics<5t)isnfcfc^-e 

9 h 7 y * >^j&sfT*>iiS J: 5 icfc S jh/Cfc 
0. 2 5-30/im1?fc^ ±E/<y*3-Mtt, t 

[0 0 0 8] 

<Off * U'?tiraBlcS'3»BB*#B L"CRW1-$i 

H©»»a;*™BI"Cfc9, B3 (a) ttH2(C*5*t 
5 I - HWrBH-C*9. 03 (b) J2B3. (a) OS 

«&*Br<fc* 0 

1 0 0 0 9 ]. H I K^I-JtttflMtoBft?-:/ 1 fc*** 
-Ttt, X»f*2±(C^m«3i5K(t<bixTio»?, tlU 

3 ti»» ut*±« t u-caaittJi 4 asRit e> jx-c w 

$o *fc* £##2«fc*<BB±IC'<y*=-*B.5as 

[0010] a i i-^r^x-y i rt, * — :v^-r 

*s****iTV^4. Z^M^lOtl*!:!!, Br 

*.*fT^4*5fe, #«*^y KteJ: 9 F 

-9 F 7 y ^ <DSJ 9 ft^Jfi* fe 0«JCE»*J J: tflf&O 

5 J; i F 7 y * >?tmt>tiZ. 

[0 0 11] B2&ITB3 (a) \Ztf+1:o\z x 

0, 10, • • A»f>4*DD»i5*rt*ix-C 

v^a. rn,f>cofltiott, tft^haftf 1 — ^i<z)«# 

PyO»l 0^6O^ti»«(Cj:oX«teJi4O7 !f -^ F7 

y 9 # F 7 y * v^tffffcft* J; 5 3 firv* 
*<> Hi OoWBHU «Sd\ *w<oJg»ttfc»i**tt 
fc4o"CV^. ±ftOifi9. at£«4fC*3(l$7- 



[0012] ±e*i OKJ^ft^ttfcav F7* ho 
*«>Sit*:«0!l«<7)j*a(cJ:5ai/h7^ h*«* 

[0 0 13] Klt3feW*«<0«Slc < fc<5 3> h7* F£r 
ffl^T*- #F7y*^£'fr5^icli, Rftit<n& 

#*Alc«fc9*-#F7y*:'^fcfT5c&asr#S. 

365* -f * * <Dih-sK F 7 y *>^fc-«ttlc:ffl^ibJxT 

[0014] Slt*0!i***HU UTS)*- 4? F 7 y * 
>-y*£, ^yi'a^/i'tt*flJ^fcJ§**«(c£9H4^ 
H4 (a) K**-J:5^ fcmctt 

HJi5lc»rtUTRR**Lfc**#u-lf-*fl!)*a[3 

0d»feO*WtUVX3 1 (c£oT^£@otr-A#ic& 
£>iV ^— 7S 7 — 3 2£i§iBLT^y^3— FJf5<0 

tt*10O«i9fe*T*#<4*Jx-C^6. At 1 0(| 

;fc<< ^TKJ* Ufc*tt^-7 5 7-3 2 id iSV^TSJH' t4 

h7 7^^^3S^«3 4lCjgf>tl5o t-^h7^ 
v^»a«R3 4-CW:, Slt3tcotf-A^o^^ic 

^•P'tllicBL-cfc&itft-cfciiftr, B4 (b) ic^-r 

Xo^ If- A 3 Sliifl 0O*^»±ICA»LTVn-5 
KttBttBlC^ltSaffiOf'-^ h 7 y ^ ±ICig 

4 (c) aiMd) (c^r«t9tc, tr-A3 5fimio 

»LT^5iWBi-5. :^ttttt7h7^^(8 
TfcO, «*^y KttBttJUc^JtSf*-^ h7y^± 

JcBjE(cffiRLt^4^r:-t»c45 0 -err, B4 

(a) {C^l-i t-#h7S'*^*18l3 4 

y K 3 6 Offi»S« 3 5 LT««^ y K 3 
6 SrBjEfcttBfclMfrt-* i 9 

^KjS5K3 5 IC J: oT ««-^y K3 6ttBjE*ffiB, IP 
V h 7 y * OttRfctMH-a. 
[0 0 15] Bft^-^O.^y.^ hBCCUIA«r«A 
L, ^IM$C^lfflLr^-^h7y^#V^$rtT9r<b 
ICBLTH, a.T©BB(l) JltF(2) »W5, 
(1) flS^-^^EElL^KtC, /< y *=i- hSODOdb 
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(2) ±Eia»icj:o-c^y^3— HJi^amtdsfiT 

I0 0 16] EllF5oa?Sd^i:Ut«wS: > B2KOTB-3 

( a ) z&m Lxnm-ti t . mmv>~wMxb z>m 

10 izm^xit, -toas^dfio. 

£o ro&Sdaio. osmnfciUfcfcv^ KJ*## 

*£i:$*&*i4<4S. "«Sd#l am***. 

4^attfc<E**5*toW»L<, ««x-:/*>¥B 
tt- 5 P*tt*«E<4o-CL*5. IlO^^d^l 
U*SBHU 0. 0 5-0. 5mntfc5. *1 
O^BSdtt^y^a— hJi5 0»*«:jli*.4V^t*5 

[0 0 1 7] ffl 0O«wfi0. 25^30^^ 

0Mm«riB^5i:, ««^-^«r#iaLfclWcflll 

^-7V>¥Btt-¥^:W<4oTL*5. »lOO 
«w$>ffSU*Mltt* 0. 2 5- 1 0 Mm-CfclK 2 
ICff*L<tt0. 5-6Mm-C3b-5o 

[0018] nc*- #^-vir*-5H9*5j»i d, 

1 OBBOtfyf-ptt, itl O^iwHftlol 5 0m 



fci^w 9, 1 5 0 u mSriBx.5ilKttJl4(C*5(t 

[o o i 9 j nil ott, H2ic^ j: o\zm%T-yi 

(cgfSMBI**5V^T#ftLrv^-cbJ:^ 0 0»J;ttf> 
8»#<o i xb* r t u\ 

[0 0 2 01(33 (b) ' J; 5 fc, *1 
Bfc ^<0*#*rtiW«JBtc«/hil5Sodb««7, 7#» 

^ i «r*is] L^Htcdittss 7 0>mm*mtm 4 o*Btd 
tik^ibwimmi (afm) -csi3e$ixfc£i^S5 7<7?* 

Rp#0. 2 5 Mm£*g;i5<b&ffil4 fC^ 

[0 0 2 1 ] ft*£gffi£RpteAFM?«l£1-£ 0 x 

hS5*®C05 0 umX 5 0 ji mEg^C0^«(?D A 
FM®fc£i|jj£-t-5 0 ffl5t£*trt:AFMli»Height Dat 
a£off-line modifyCDflatten^^-v K(C J: 9 W-tt&M 
"t*6 0 off-line analyzeOSection Analysis^ 

±9, «Si(lfc±tc^^rilPfffi*fc52*<ottii**- 
y/^-c^u, *i o<0Kfa&*»ei- 5 0 H3 (b) tc 

P>o*^W$$rRp fci-*. 4*JK*^«jEtt«Sffi«c 
7^/Ur:r^N<OVLSI Standards Incorporated 

B<osts-i ooo^Mfy^^y 5/ K^^f 
3Mm^rfflv^fc. »541-5*lll«llcj3V^r»SSix 

*«^4«B©lffl«<0«St>|l|«<D*as-CillfiLfc, 
[0 0 2 2] db«»7<?DRp«:, AFMTSJS^n/t^f 

**B8JC*fc*5ri:lci:f9j||SS*L4 0 *^S^B 
(i*¥«B) 8 II, Bfl[«SB^*Oft/h-»B«:!:6 



[0 0 2 3] iftl 0(Oft**fS)W««f8(cditt»7ds»rit 

**vo^»£\ mionmztts B3 (b) tc^-rj: 

SWB8d*b*l 0<7)ft««*-e<7)gEllt-cSI8* 
[0 0 2 4] **WC0*ftE»«IEff{ci3^Ttt, fl( 1 0 
a«r4-*20nmi1-*^&aS£*-C*S o R a # 2 0 

3- k 1 5 o&mteft&DHtm 4 o»B^»a«ic(E» 

a-h*5*sS«t»4i:Jli0f+#»<45 o Ra^ffl 
Ll^6ffltt4-1 5nm"C$>0, L< 124 - 1 

[00 2 5] IMWftftS Ra^ "FEsS ( 1 ) "CSS 
Z y g ottHLaser Interferometric Microscope 
Maxim 3D. Model 5700*^«T^*frl?»eSlx*. 

• Filter : Fixed 

• Remove : Cylinder 

• Filter Freg : 4. 0 ( 1 /mm) 

• Filter Wavelength : 0. 2 5 0 (mm) 

• Trim : 0 

• Trim Move : All 

• : Fizeau X 4 0 

[oo 2 6j mmn^ mm»m<Dj i s-R-350 
*.*tt«<omncjntt Lit t <z>£ r a om 1 1"£ 0 

[0 0 2 7] 

[ftl] 

Ra=^- IY(x)l dx (i) 

[0 0 2 81 '<y9=-bm5*mtitt&A&\ziX* *£ 
[0 0 2 91 tt-frfllfcLTtt, fl&&x-:/lC/B^P>tT,-5 

to"c*>-nrfiwH35f<««-rsci:A5-c*5. 



^*r«ffl-e*S. ±E«^«<0»i|tiSi»^*tt2 Ii 0 0 

0-200, 0 0 or$)5: u*. *fc % /<y 
f^st^iit^ ~hy/ug, 

[0 0 3 0] t -«i-ffiK»&UfJ!gJW» 

ov», #:/y/wg*, ^yyvift, 7^yvgs, *y* 
^/w^vss, xrry vsft, -ry^rryv 

aM^f^B, ^^v^SL 

2-3 6©tOW*U\ ±E»»*JI4, ± 
EJBf**ll 0 0mft«Kl»Lr#*L<tt0. 5-2 0 

[003 1] «fb*JfcL-ctt, g##y?u* 

^X3R (Me) S<03d^fl (cft*SJx5 
L<ttl 0-8 OSfttt, L<ttl 5-3 Ofi 

*«, -s»*L<fii 5-2 ommmz&zHz. 

[0 0 3 2] %-1£>-fy yft LTtt, 1 
5 — 80nm, 4^tC 1 7 — 4 0 n nKDtcD£ffll>5 - t 
^y^3-hJIfl5Ra«r*aiC±a^«HrttL# 

1 0 0 fi*$6(C^ UT 5 0 - 1 5 0 S*SP, ^IC 
5 0-1 2 0««B-C*6rt*Sff*Ll\ w<OJ;5 4 

*-#y^9y^<cao*.TiEic % -Rttaas8o-2o 
ur i o-4 o«*««v^r t> 

[ 0 0 3 3 ] s< y t 3- YM 5 tt. ±a©**»iS*#J 
ifds**f6n5. ±ES^Jr±, ±Ett£*J 1 0 0 M;« 
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LT 3 0 0 - 1 5 0 0 Ifift, #* L < it 4 0 0 - 
[0 0 3 4] ±ffi'<**=-hfc»S:fi*LTJgfifc$*i, 

fttWIBJi 3 cDJ?$£<^/<7 LT 0. 1- 
0. 8tfmtt5:i^»*L^ 0 
[0 0 3 5 J ^y^a-H5^*aSICflH 0 
S#SlcttlcMHtt4^j^ ff* L<tt«WUDIJcaL 

^^^^^DXIC^fLT, If— 3fc!HIX£fflV>£. 

[0 0 3 6] »1 0 (7>^J5S(C U— !f-#»I*/8l>5» 
ff*CEJBS*tfca*«OU— !f-3tt«4-0-. 4 0,. 

^lO^y^a-H 5 -KlrtUfC V— !f — If —A 4. 1 , 
4 1, • • fc^ti^ftZlMcWtcfiWtU C^u— »f 
-tf-A4 l<0^>r^-|cJ:oT/^^a->»5(C 
3110, 10, • • Sr*riM-S. .-tUT, u— y-fcf- 

5o If— A&ttO. 25-30 W m^l:0. 2 5-2 

0. 0 2^"5*W, W:o. 0 2-iw-cfc5wtm 
U\ Hie, 311 0O*#*fpjH««jCi!btt«^**S 

tf-A^a^fflMB Wt«E5-2 0'0ns) Jc|« 

ofcft&titmz <b4V*<fc S^-^y^ 

Setoff* U\ M.' H5«C*5V^ri±, iflOtt&H 
Ltffi^tlt^4 0 

[0 0 3 7] 02&t/03 (a) K^lv^y * a- h/1 

3110, 10, • •i»6ai*Dfl«dS**4n-CV^d« % 
ceo J: 5 400«cft*'C % iSf-T' 1 <0ft#*iftlc» 

vv*fc,- SMK^-^Kojt^rtucfii.-^fctt* 
#*co jEtttttt4>%R4* d> 645 U T fe J; 

^\ 5tc[2 6lc^i-J: K^x^^icoS^fpjic 
»5*M«4i*l 0*»645Bfl»*«*LTt>tv\ 
[0 0 3 8] H6JC^i-*l OICO^TKW+St, & 



3tl O^mr-yiog^^f^tcMUT^jte 0 li£4 
LtzMl Oak. ftttLfcitl 0 bi^ 

fcfctC* &£SecOfit£5-8 5° , WK1 0-3 0° 
tt5Ci^»*U\ 31 1 0 a&t/3*l 0 bcog£tt 
*4-3TV^TtJ:<, ^rftms-l 4 0mm, 
-8 0mmt*i;WS8*U\ flM^-:/ 1 Oft* 
^rSjtcSai-^3tl 0 a tflli 0 b tcOIBHgHt, flnx± 
0«|jftt*)*d5, t?#S £(*/]%* v*#*SH*U\i *L 
T, Heic^-tlti OSrfli^fcjfr&lcfc, H2&tfB3 
(a) ic^i"3ti 0*fl^fc»*iG!*;:*- 

[0 0 3 9] &tc, ■*»W^«k^- , /«ci3tt'5-itt* 

[0040] m 1 ic^-oa, 

. [0 0 4 1 f LTF* V Jttt»H**ft£ 

[0 0 4 2] 2(C»L<tt, ±&&m&&m®*b LT 

^JS»*0^{*:MtUrM:, MFe-Co, Fe-N 
i, Fe-AK Fe-Ni-Al, Fe-Co-N 
i, Fe-Ni-Al-Zn, Fe-Al-Si4WS 

V-Fe 2 0 3 % Co8fv-Fe 2 O a , CoftlF 
eOx (4/3Sx<l. 5) 44fdS*lf ?>jx5. :n 

05 — 0. 2/im, «p|C0. 05 — 0. 16^mt?*?5 
:Wff*L<, tMfc* W*>, *Mft/««M() ^3 

-15, WC3-1 otiteiitwsu^ * 
<0%mt} (He) ttl 2 5-2 8 0kA/m, »«C 1 3 
5-2 00 kA/mtfc5Ci:W*L<, *<Og&;&]& 
ft (as) (1110-1 7 0 Am 2 / kg, #IC 1 2 0 
-150AmVkgt*5^iW*U\ C 

ix bftmmfe&*<r> b e Tit^san 3 0 - 1 0 m 2 

/g, «r(C40-70m 2 /g TfcS C 
[0 0 4 3] ±E»*ttA*»*7*9W htt^fcLT 

A7x7-f hitWC*ix6«)F e«^«)— «iST i , C 
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o, Ni, Zn, V<t^«^-C«ft$tlfc«Ei4»*<e 

*<O«g*S0. »l:i0-90nm t t9 

toft 1 0-4 0 nmVb&ZbtW* L<, tE«Jt (fi 
S/SB) ^2-7, »{C2-5T*>5rtas»*L 
V\ *<0SBMj (He) ttl 3 5-2 6 0 kA/mtfc 
5Ctd5ff*L<; (a s) 112 5-7 5 

Am 2 / kg, #i£4 3-7 5 Am 2 /k g^SCi: 

<OBETttSE»l*3 0-7 Om 2 / g C t 

wammttot l-ch:, a i 2 o 3 , s i o 2 , t i o 

2 , Z r 0 2 , S n0 2 , S b 2 0 3 , Z nOftWS* 

[0 0 4 5] ±EHr#*li:LTtt, '<y*a-Mi50> 
Otfl^SCt^tS. Sot, HNteftaMlfCo 

»uftnn#asa«sit«. tttg**iri, ±e»«H4 

»5fcl 0 0g*»K#LTl 0-4 OSJtSB* flrtel 5 
[0 0 4 6] «*Ji4tt,.±a<Dj«j>{caD*.-C, 

[0 0 4 7] ±EWaKt«-T-t LTtt, «*.tfT/U5 
■*\ > y Z r 0 2 , C r 2 0 3 BMW* 7 

ttOft±^e>0. 0 3-0. 6/im-C*SrtAS# 
*L<, 0. 05-0. 3 iim-?J)5; i;MElC#*L 
v\ ±E^«««^tt, ±EiMH£»*10 0MHHc 
#LT, 2-2 0£*», #K5-1 5S*&eB^<**V 

[0 0 4 8] ±E*-*y^y^, *»*J*5j:t«lft 

tn*oto«:ffii^srt*st?ts. sot, rne>co 

*>^9y^»4±EM«tt»5lcl 0 0a*««C*fL"C, 
o.. l-i ofi*ffl v Wcq. i-5S*»E^$iv6 

zktf»*L\i\ ±enmHn; ±E^«tt»^ioo 

m*«lC»fC, 0., 5--1 0S4&, #|C0. 5-5 

**«e*Sft*::fra*#*u\ ±E8Mfc*Jtt* ±E 
&JK&»* l o-o-MWNcat UT, 1-6 SAB, 
2-5 fi«BE^$ix£ ^ £ AS#* u \> 



[0 0 5 0] flW4«4tt, Jii4^#J«»tiS»J(c»«S 
fcMMM***IH]Ji 3 ±«cft*i-^ - b K <£ otM 

±Eatt*fi.|cjolt5»*#Jwfi'g'i:tt. 
K«tt»*»c**JiS±EM«tt»5S 1 0 0 araica 
LT, 80-vSOO fi Jrffi, »IC 1 0 0 - 3 5 0 fi*SS 

[0 0 5 1 ] ±E«ttJ6»*«Hli-5(CW:, & 
•fcU ftv>"C±E»ao-»-C#«L, IJ-vKS/HEfc 

/fl^TSMMttJBLfcR, ajiwi«©wi«i«ra*L-c,. 
WSU H»cafld^±E«»o«««r»^-r5*ife» 

[0 0 5 2] ±EBttM^e>»ASnft:fltttJl4«>« 
mfttX+#t£BMm&mt*tt*\**%&fr*>l 1 9- 
2 8pkA/m-C*Srt^ff*L<, 3EICff*L<W; 
1 2 0-2 50 fc.A/rii" -Ji#* L < tt 1 2 5 - 2 2| 
2kA/mtfc6, *fc, &^4 0S&ft«&«£tt, \ 
0. 1 — 0. 5T\ W(C0. 15 — 0. STVhZZt' 

[0 0 5 3] «ttJi3<OJi3tt, S/NOfSji^SS^ 
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